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Page 1 of 1 From almost the very start of scientific research into pterosaurs, they 35 were recognized as volant animals where the main wing was formed of 36 a membrane that was anchored onto the massively enlarged fourth fin-37 ger of the hand (Wellnhofer, 2008) . Although the function of the ptero- and ecology of the pterosaurs with regards to wing shape (e.g. 47 Hazelhurst and Rayner, 1992; McGowan and Dyke, 2007) and suggested that its absence was likely due to the crushing nature 178 of the preservation. Although not apparently present in the superbly 
preserved Anhanguera specimen described by Kellner and Tomida 180 (2000) it is certainly plausible that this feature is much more wide-181 spread in pterosaurs than noted here and is simply not apparent on 182 many two dimensionally flattened specimens.
183
There is no evidence for pneumaticity in the distal phalanx in basal at this point (Bennett, 2000) .
212
The soft-tissue tip of the pterosaur wing is rounded and expanded damage; see below) it is reasonable to infer that this was normal for 221 all pterosaurs. When not under load, the membrane does not terminate 222 at a point at the end of the fourth phalanx as often incorrectly illustrated.
223
In addition, a trailing edge tendon (or similar soft tissue structure) 224 has been suggested to be anchored at the tip of the distal phalanx in 225 order to support the wing, and presumably reduce flutter of the trailing 226 edge (e.g. Pennycuick, 1988) . This structure has been controversial, since 
Methods

262
In Table 1 we catalog all specimens we are aware of with curved holotype of Wukongopterus is anteriorly curved based on the shape of the proximal end of the phalanx, however examination of photos suggests that this is merely a slight error in the t1:7 drawing and the expanded side of the phalanx means that the curvature is posteriorly directed. Specimens too poorly preserved or illustrated to be measured are recorded with a descrip- impact resistance is likely to be correlated with wing tip curvature. 477 We confirm that this is the case in anurognathids, which matches the 478 predictions. We therefore suggest that this apparent absence may be a that is both very young and lacks a fourth phalanx (Bennett, 2007 would be highly advantageous with forward swept wings in particular.
532
As a result, taxa with especially large heads or long necks which is true 533 of pteranodontids (that would therefore have an anteriorly positioned 534 center of mass), might have a tendency to possess curved wing tips, re-535 gardless of their habitat as the wings would be more forwards swept.
Q3
Bellubrunnus 537
The holotype and only known specimen of Bellubrunnus rothgaengeri 538 is that of a young juvenile rhamphorhynchine pterosaur with a wing- Bellubrunnus was volant. As with many other young pterosaurs 546 (Bennett, 1995; Unwin, 2003) , and unlike many other young amniotes, 547 the bones of the holotype are well ossified and thus presumably both 548 capable of taking locomotory loads, but also having evolved to do so at such a shape would not tension effectively and can be therefore rejected 563 as a functional wing shape for pterosaurs. As a result, the wing tips must 564 either have preserved in an extremely unusual manner (which we con-565 sider unlikelysee above), or else they must have taken on a straight to 566 recurved shape in flight under wing tension.
567
This has notable implications for our understanding of material 568 properties in the distal wing of pterosaurs (or at least for Bellubrunnus).
569
For a given strain, deflection angle is a simple function of slenderness access to specimens. Colin Palmer is thanked for discussion on pterosaur 636 flight. We also thank two anonymous referees and the editor for their 637 time and helpful contributions to the improvement of this manuscript.
